Executive Summary: GIS Analysis and Tree Inventonyfor Indiana University
Sustainability Task Force

Introduction

In order to properly manage the natural resouroesampus, it is essential to know what
those resources are, their abundance and how #imelygecmeasured. This is especially true for
maintaining biodiversity of the forest resourcescampus, because without proper management
certain species can begin to dominate the landsmiagpe expense of others. Additionally, no
cost-benefit analysis involving natural featurescampus would be complete without
considering the broad array of benefits providedheylocal trees.

Inventory and Data Investigation

Several components of the universities GIS databvase analyzed for applications in
sustainability. Additionally, all of the trees ids a predetermined study area (South"df 7
North of 3¢ and in between Jordan and Indiana) were invertarsing handheld computers and
iTree Urban Forest Management software. Thre@ndisnventories, one for the non-donor
(naturally occurring) trees, one for the donategdr and an estimated inventory of the heavily
forested areas on campus were created for thigsasab reduce error and for purposes of data
transfer and the existing GIS shapefiles. The threentories were then combined for
environmental benefit and total population statssti

Population and Environmental Benefit Analysis

The 5 most abundant trees on campus are Sugar n&gbé cherry, Red maple, Northern red
oak, Ash, Spruce (red or variant), American be&tack walnut, Black locust, and Crabapple,
respectively. These 10 species account for 1 dd@idual trees, or more than half of the total roem
of trees in the inventory.

The most manageable species are those that hawgegplercentage of middle aged trees, such as
Black walnut, Spruce, and red maple. Sugar magdeahconsistent distribution of trees across 24l si
classes and consequently will remain dominant itk management. However, Northern red oak are
most abundant in the large age classes and newaétonted oaks will need to be planted to ensuge thi
species’ success. Notably, the greatest concentrat large trees is located directly south andteé
the Lily Library. This area is composed almosiretht of high-quality Northern red oak. Other esea
with great abundances of large trees are direatist\of the Memorial Union, and along third street i
front of Swain, Rawles and Myers Halls. Based an@BH data in the inventory, STRATUM estimated
the current canopy cover to be 1,786,1683dit 41 acres.

As for wood and leaf damage, only 4% (11 totaljhef trees inventoried had any wood
related problems, and only 1% had a rating of pa@af health was even better, with only 2%
of the trees having any visible problems. The aldorest system in the study area appears to
be in good heath.

Six benefits including reduced energy consumptiedyuced stormwater runoff, Carbon
sequestration, carbon storage, diminished air pofluand aesthetic value, were calculated by the
STRATUM software interface. For this analysis, th&al annual benefit from the trees in the studaa
is 158,006%. The breakdown of this net value @ashin Table 5.



Net Benefits of IU Trees

Energy CO, Air Quality Stormwater Aesthetic/Other Total
$) ($) () € 3 $)
49,853 9,532 12,915 14,336 71,370

Mwh | Therms Ibs 0”> NO,, Gallons Property value, 158,006

375.3| 51,812| 1,270,982 PMio, SO 3,895,506 wildlife

Conclusions

The results from this analysis indicate that weébpect to trees in the study area, the GIS files
that the engineers office currently has are outadé, as many trees have since been removed or died
However, a majority of the trees are still in tantl were found to be in good health and in need of
minimal immediate maintenance. Similarly, very fefithe trees have caused or are in danger of
causing any damage to infrastructure such as sldewad overhead wires, and the majority of trees a
planted in plots that are large enough for thenticmed success. The trees that do have problesns ar
now identified and can be mapped for maintenane@xr Of the 58 species identified within the study
area, Sugar Maple, Black Cherry, and Red maple niat@i These trees are widely distributed around
the study area, and appear to dominate severalagsges. Sugar maple and Red maple are shade
tolerant species and consequently, can outcompiede species in forested areas. Black cherrgdist
as the second most abundant species, prefersisuatig will be limited in areas such as Dunn Woods
at the expense of the shade tolerant species thiéngs, it would make sense to either manage the mo
abundant species’ populations, or concentrate @mibre limited species in any future planting
campaigns.

The trees within the study area provide a broadear benefits beyond their aesthetic value;
energy, stormwater, air quality and carbon stotzgeefits exceed 150,000$ per year. This value may
be slightly skewed due to the iTree software’s eagghon increased home value, but the value previde
some idea of the services they provide in reabdadrms. Additionally, the total amount of canopy
cover calculated by the inventory was the samealesikated for the total greenspace, which included
grass and other forms of non-tree cover, an appaxenestimate.

This study was not without its limitations. Whilgatively user friendly, the learning curve for
the STRATUM software is fairly steep in the begmmiand general use will likely require some
training program. However, as with any new prog(amee was released in 2006), the burden of
working out the kinks is largely placed on the tsshoulder. In time, the network of users wiltedy
grow, and data transfer issues will hopefully soheed soon after.

For future work, it would seem that the best usargfone’s time in regard to this project would
be to go back into the field and expand the invgnto the extent of the campus boundary. This woul
provide a more accurate representation of the campde species and age distribution, as well as a
whole number figure of the benefit. It would alsaka sense to do a complete inventory of the wooded
areas, as opposed to the sample generated populiagd in this analysis. This would require usa of
GPS to identify tree locations within the forestibdary. Following collection of that data, the Gil§
could be appended. At present, the file still aorg trees that are no longer there, and is missmag
trees that were identified in this preliminary studHowever, it would seem that the information
contained within this report warrants further exptmn. An expansion of this project would provide
more beneficial insight into the universities vdileatree resources, and would provide a valuable
learning experience for future interns.



General Map of IU Tree Survey
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Tree Density by Size
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IU Tree Champions
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IU Tree Maintanence Issues
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Study Area Permable Surface and Open Space Analysis
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